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and Trademarks 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 
Prior to initial examination, please amend the above-identified application as follows: 

IN THE CLAIMS : 

Claim 1 has not been changed by this amendment and remains as follows: 

1 . A method for data management in an analytical laboratory, comprising the steps of: 

• providing a plurality of containers for the laboratory analysis of biological specimens, each 
container being associated with its own identification code; 

• associating a patient code with a patient to be subjected to analysis; 

• for each container used for said patient, generating in a data processing system a combination 
of said patient code and said identification code of the corresponding container; 

• carrying out, by means of at least one analyzer, at least one analysis on the container or 
containers used for said patient, the analyzer entering the results of said analysis, combined with 
the identification code of the container or containers, into the data processing system. 
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Claim 2 has not been changed by this amendment and remains as follows: 

2. The method according to Claim 1, comprising the steps of: 

• generating a patient code for at feast one patient on whom at least one analysis is to be carried 
out and storing said patient code in a data processing system; 

• placing a biological specimen from said patient in said at least one container; 

• carrying out at least one analysis of said specimen in at least one analyzer, the analyzer 
reading the identification code of said container and entering into said data processing system 
the results of the analysis combined with the identification code of said container; 

• using said data processing system to associate the results of the analysis or analyses with the 
patient code, and then with the patient identified by said patient code, by means of the 
combination of the patient code with the identification code. 

Please amend claim 3 as follows: 

3. (AMENDED) The method according to Claim 1, in which said identification code 
is placed on the corresponding container in a machine readable format. 

Please amend claim 4 as follows: 

4. (AMENDED) The method according to Claim 1, in which said identification code 
is placed on the corresponding container at the time of the production or packaging of the 
container. 
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Please amend claim 5 as follow: 

5. (AMENDED) The method according to Claim 1 , in which said patient code is placed 
on a medium in a machine-readable format. 

Claim 6 has not been changed by this amendment and remains as follows: 

6. (AMENDED) The method according to Claim 3, in which the combination of the 
patient code with the identification code is generated by the sequential reading by an automatic 
reading instrument of the patient code and the identification code, or vice versa. 

Please amend claim 7 as follows: 

7. (AMENDED) The method according to Claim 1 , in which said patient code and said 
identification code are reproduced as bar codes and are optically read to produce said 
combination. 

Please amend claim 8 as follows: 

8. (AMENDED) The method according to Claim 1, in which said patient code is 
generated by a central computer of said data processing system; the combination of the patient 
code with the identification code is carried out by means of a unit of said data processing system 
other than said central computer; and the result of the analysis, associated with the patient code, 
is sent to said central computer. 
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Please amend claim 9 as follows: 

9. (AMENDED) The method according to Claim 1, in which said patient code is 
generated by a central computer of said data processing system; the combination of the patient 
code with the identification code is carried out by means of a unit of said data processing system 
other than said central computer; and the result of the analysis, associated with the identification 
code of the containers, is sent to said central computer, the central computer being programmed 
to associate with the result of the analysis the data relating to the patient to whom said result 
relates. 

Claim 10 has not been changed by this amendment and remains as follows: 
10. A data processing system for data management in an analytical laboratory, 
comprising, in combination, 

• a central electronic computer, for acquiring the data on patients on whose biological 
specimens the analyses are to be carried out, and for generating a patient code for each patient 
acquired; 

• means for acquiring an identification code associated with each container of a plurality of 
containers for laboratory analysis of biological specimens; 

• means for combining each of said acquired identification codes with a corresponding patient 
code; 

• at least one analyzer with means for reading identification codes associated with the 
containers which are placed in it, said analyzer carrying out at least one analysis on a biological 
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specimen contained in the containers placed in it and supplying to said electronic computer the 
result of the analyses carried out, combined with data capable of associating said result with the 
patient to whom the biological specimen belongs. 

Claim 1 1 has not been changed by this amendment and remains as follows: 

1 1 . The system according to Claim 10, comprising means for receiving from said at least 
one analyzer the result of said at least one analysis combined with the identification code of the 
container in which the analyzed biological specimen is placed, said means being programmed 
to associate said result with the patient code relating to the identification code combined with 
the result of the analysis, to send the result of the analysis combined with the patient code to 
said central electronic computer. 

Claim 12 has not been changed by this amendment and remains as follows: 

12. The system according to Claim 10, in which the result of the analysis, combined with 
the identification code of the corresponding container, is sent to said central computer, the 
central computer being programmed to associate, by means of the combination of the patient 
code with the identification code, each identification code - and consequently the result of the 
analysis - with the patient code of the patient whose biological specimen is contained in the 
container identified by said identification code. 

Claim 13 has not been changed by this amendment and remains as follows: 
5 
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13. A container for laboratory analysis of biological specimens, characterized in that it 
is provided with a unique machine-readable identification code. 

Claim 14 has not been changed by this amendment and remains as follows: 

14. The container according to Claim 13, characterized in that said identification code 
is applied to said container during the production of the container. 

Please amend claim 15 as follows: 

15. (AMENDED) The container according to Claim 13, characterized in that said 
identification code is a bar code. 

Please amend claim 16 as follows: 

16. (AMENDED) The container according to Claim 13, characterized in that it includes 
means for determining an expiry date. 

Claim 17 has not been changed by this amendment and remains as follows: 

17. A set of containers for laboratory analysis of biological specimens, characterized in 
that each of said containers has a unique identification code which is different from the 
identification codes of the other containers of said set and is machine-readable. 

Claim 18 has not been changed by this amendment and remains as follows: 
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18. The set of containers according to Claim 17, characterized in that said identification 
code is applied to said containers during the production of the containers. 

Please amend claim 19 as follows: 

19. (AMENDED) The set of containers according to Claim 17, characterized in that 
said identification code is a bar code. 

Please amend claim 20 as follows: 

20. (AMENDED) The set of containers according to Claim 17, characterized in that 
each container is provided with means for determining an expiry date. 

REMARKS 

Claims through are in this application and are presented for consideration. Claims 
through have been amended. The amended claims present the same subject matter as the 
original claims but have been amended to adapt them to the U. S. style. The new claims present 
subject matter similar to the original claims, but in a different form. 

The specification and claims have been amended in order to place this application in 
better form. The reference to claims in the specification has been deleted or amended. 
Appropriate headings have been added. No new matter has been added. 
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Favorable action on the merits is respectfully requested. 



Respectfully submitted 
for Applicant, 




McGLEW AND TUTTLE, P.C. 

JJM:da 
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Version of Claims Showing Changes 

3. r AMENDED') T he method according to Claim l [or2] , in which said identification 
code is placed on the corresponding container in a machine readable format. 

4. (AMENDED) The method according to Claim l [,2or3] , in which said identification 
code is placed on the corresponding container at the time of the production or packaging of the 
container. 

5. ( AMENDED) The method according to Claim 1 [, 2, 3 or 4] , in which said patient 
code is placed on a medium in a machine-readable format. 

6. (AMENDED) The method according to ClaimM 3 [ and 5 at least] , in which the 
combination of the patient code with the identification code is generated by the sequential 
reading by an automatic reading instrument of the patient code and the identification code, or 
vice versa. 

7. (AMENDED) The method according to [unc ur more of ] ClaimM l[to 6], in whichf 
46} said patient code and said identification code are reproduced as bar codes and are optically 
read to produce said combination. 

8. (AMENDED) The method according to feme or more of ] ClaimM l[to7], in which 
said patient code is generated by a central computer of said data processing system; the 
combination of the patient code with the identification code is carried out by means of a unit 
of said data processing system other than said central computer; and the result of the analysis, 
associated with the patient code, is sent to said central computer. 

9. (AMENDED) The method according to [one o i more of ] ClaimM l[to 7], in which 
said patient code is generated by a central computer of said data processing system; the 
combination of the patient code with the identification code is carried out by means of a unit 
of said data processing system other than said central computer; and the result of the analysis, 
associated with the identification code of the containers, is sent to said central computer, the 
central computer being programmed to associate with the result of the analysis the data relating 
to the patient to whom said result relates. 

15. (AMENDED) The container according to Claim 13 [ or 14] , characterized in that 
said identification code is a bar code. 

16. (AMENDED) The container according to Claim 13 [, 14 or 15] , characterized in that 
it includes means for determining an expiry date. 
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19. (AMENDED) The set of containers according to Claim 17 [ or 18] , characterized 
in that said identification code is a bar code. 

20. ( AMENDED) The set of containers according to Claim 17 [, 18 or 1 9 ] , characterized 
in that each container is provided with means for determining an expiry date.f 
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METHOD AND MEANS FOR DATA MANAGEMENT IN A LABORATORY 
DESCRIPTION 

Technical Field 

The present invention relates to a method for data management in an 
5 analytical laboratory, particularly in a laboratory for analyzing biological 
specimens from patients. 

The invention also relates to a system for data management in an 
analytical laboratory. 

Finally, the invention relates to a container for use in the method and 
1 0 with the system mentioned above. 
Prior Art 

In the era of total quality, high standards of safety and reliability are 
required in the diagnostic field as in other areas. In spite of the efforts made 
by manufacturers of equipment and materials for diagnostic analysis, 

15 however, situations occur in the course of application in the analytical 
laboratory and/or in a hospital complex which give rise to errors and thus 
reduce the quality of the results obtained. 

At the present time, containers of various types, particularly test tubes, 
cups, racks, microplates and others, are used for carrying out a multiplicity of 

20 analyses of the diagnostic type. In the present description and the following 
claims, the term "container" denotes any device suitable for containing a 
biological specimen to be analyzed. The specimen can be a biological 
specimen (for example blood, serum or urine) or a specimen of a different 
kind, for example a fragment of tissue, or even a DNA specimen. The 

25 container can be a container in which has been placed the specimen taken 
directly from the patient, or a container in which has been placed a fraction of 
a specimen taken previously and placed in an intermediate container. In this 
case, reference is made, for example, to a "mother test tube" and a "daughter 
test tube". The containers can be simple vessels for the biological specimen, 

30 or can also contain a preparation which is designed to react with the specimen 
for the execution of the subsequent analyses. 

In the present description and the attached claims, the term "analytical 
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laboratory" denotes any structure in which analyses of the diagnostic type or 
the like are carried out on biological specimens taken from patients. 

There are currently various methods for data management in analytical 
laboratories, which also vary in respect of the degree of automation of each 
5 structure. For example, in a particularly simple management method, the 
patient's name is handwritten on a white label provided on the container. In a 
more advanced method, a patient code is associated with each patient whose 
data are acquired by a central computer (Host Computer). In the subsequent 
processing, the patient is identified by means of the patient code instead of by 

10 his own forename and surname, in this case, it is the patient code that will be 
written on the white label applied to the container. 

In other procedures, a sheet with attached self-adhesive labels bearing 
the patient code in the form of a bar code is printed at the moment of 
generation of the patient code. The patient will then go with these labels to the 

15 specimen-taking center, where the operator will take the biological specimen, 
for example blood. In this case, the operator does not have to write the name 
or the patient code on the white label previously applied to the container, but 
can simply detach the self-adhesive label from the sheet supplied by the 
patient and apply the label to the container in which the biological specimen 

20 for analysis is placed. 

The container or containers identified in this way are then sent to one 
or more pieces of equipment which carry out the required analyses. In the 
present description, these pieces of equipment will be indicated summarily by 
the term "analyzers". The term "analyzer" denotes any equipment capable of 

25 carrying out an analysis on a biological specimen. While carrying out 
analyses, the analyzers acquire the patient code appearing on the container 
and then combine the patient code with the result of the analysis. The 
analyzers can be controlled by their own incorporated microprocessors, by 
electronic computers interfaced with the analyzers, or by a remote computer, 

30 for example the central computer which has acquired the patient data and 
generated the patient code. 

In some cases, one or more containers are sent to pieces of equipment 
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which take the biological specimen from a single container ("mother test tube") 
and distribute it into other containers ("daughter test tubes"), for carrying out 
different analyses on the same specimen. In this case, the pieces of 
equipment are programmed according to a job sheet so that they are capable 
5 of determining which containers the fractions of the biological specimen of 
which patient have been distributed into. 

The analyzers and any machines which distribute the specimen from 
"mother" test tubes to "daughter" test tubes are connected to the central 
computer in a suitable way. The central computer thus receives the results of 
10 the analyses carried out by the various analyzers associated with the patient 
codes of the individual patients initially acquired. In this way it proceeds to 
print the report. 

Even if there is maximum automation of the data management system 
in the analytical laboratory, errors due to various causes may occur and give 

15 rise to serious consequences in that the patients receive results relating to 
biological specimens of different patients. 

A first set of errors originates from the system of labeling with patient 
codes. A first and more evident error is the human error which consists in 
attaching a label bearing the bar code of a patient to the wrong container. This 

20 error is commonly caused by the uncomfortable conditions in which the 
personnel have to work in the specimen-taking room. 

This is because the operator in the specimen-taking center is in direct 
contact with the biological material from which he must protect himself by 
using, at least, rubber gloves, and in these conditions he must detach the 

25 adhesive label with the printed patient code and attach it to the patient 
specimen-taking container in front of him after having identified it on the job 
sheet. 

Specimen-taking containers vary according to their manufacturers, and 
this gives rise to numerous problems, since the area for the application of the 
30 label to the container is not always compatible with the size of the label. 
Additionally, the label has to be applied to the container so that it is as straight 
as possible, to prevent the analyzer reading system, which is specific for each 
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piece of equipment, from having difficulties in identification, from identifying 
the label incorrectly, or from being simply unable to read it. In this respect, the 
quality of printing of the patient code printed by the central computer is also 
very important, since there are considerable differences in sensitivity between 
5 different code readers, according to the type and programming of each 
reader. 

The consequences of all these possible events can easily be imagined; 
they range from the allocation of a different result to the blocking or slowing of 
the data stream of the routine, due to bottlenecks in the patient code 

1 0 recognition model downstream of the central computer. 

The use of a sheet carrying a plurality of self-adhesive labels, the 
number of which usually exceeds that of the containers which are actually to 
be used, is a source of waste, since for each patient several unused labels 
are frequently thrown away. The presence of left over labels increases the risk 

15 that left over labels will be erroneously applied to containers for a different 
patient. Moreover, the use of self-adhesive labels makes it necessary to print 
the whole patient sheet on self-adhesive material which is expensive. 

The operation of detaching and applying the adhesive labels is time- 
consuming and laborious and reduces the time available for personnel 

20 responsible for specimen taking, thus increasing the waiting time for specimen 
taking. In certain cases, this drawback is overcome by the employment of an 
auxiliary operator responsible solely for applying the labels, so that the person 
taking the specimen is released from this task. However, this significantly 
increases personnel costs, or diverts personnel from more important activities. 

25 The overall quality of the result is ultimately affected by this. 

There are also difficulties due to the lack of a uniform standard applied 
in the field. Indeed, when two or more systems interact and have to exchange 
data, it is necessary to identify a simple, reliable model that is as general as 
possible (the "standard"), to which all the elements of the system must 

30 conform. 

The systems currently in use in various laboratories for the flow of data 
between analyzers and the central computer give rise to the following 
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paradox. On one hand, the manufacturers of diagnostic systems market a 
vast range of instruments and containers which have a high level of interna! 
compatibility. On the other hand, there are companies (software houses), 
managing the data processing systems of the analytical laboratories, which 
5 produce models that are similar to, but different from, each other. The 
instruments are interfaced with the network. The laboratory personnel has to 
make the various components (analyzers, containers, management programs 
of the central computer and the network) compatible with each other to some 
degree, while minimizing costs and errors. 

10 The paradox lies in the fact that neither the manufacturers nor the 

software houses have a model which can act as a standard, and 
consequently, whenever a manufacturer's new data processing system is 
installed in a laboratory, considerable efforts are required to make the system 
compatible, and this also happens in each laboratory for all the new 

1 5 instruments that arrive. 
Ob jects of the Invention 

A first object of the present invention is to provide a method and a 
system for laboratory data management which makes it possible to minimize 
management errors and thus improve the quality of the system. 

20 A further object of the present invention is to provide a system and a 

method which enable data to be managed in an analytical laboratory in a 
more reliable way and with savings of materials and personnel. 

Yet another object of the present invention is to provide a system and a 
method which enable equipment and containers from different sources to be 

25 made easily compatible, without the requirement for major adaptation work in 
the programming and design of the data processing system. 

An object of the invention is also to provide a data management 
method which can be applied in existing systems, without the necessity of 
modifying the communication protocols of the computer network, and without 

30 the necessity of reprogramming the computers themselves. 

Another object of the invention is to provide a system and a method 
which enable manufacturers to produce analyzers and containers in which the 
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quality of the reading of the codes applied to the containers is optimized, while 
bottlenecks, slowing of the data stream, and reading errors are reduced. 
Rrief Descri ption of the Invention 

These and other objects and advantages, which the following text will 
5 make clear to persons skilled in the art, are achieved with a method 
comprising the steps of: 

• providing a plurality of containers for the laboratory analysis of biological 
specimens, each container being associated with its own identification 
code; 

10 • associating a patient code with a patient to be subjected to analysis; 

• for each container used for said patient, generating in a data processing 
system a combination of said patient code with said identification code of 
the corresponding container; 

• carrying out, by means of at least one analyzer, at least one analysis on the 
15 container or containers used for said patient, the analyzer entering the 

results of said analysis, combined with the identification code of the 
container or containers, into the data processing system. 

This method is characterized in practice in that each container used for 
the biological specimens is identified by its own identification code. This code 

20 can be applied during the production of the container, directly by the 
manufacturer, who can thus carry out the labeling (or other means of applying 
the identification code) in an optimal way, according to (a) the characteristics 
of the container; (b) the characteristics of the code reader with which any 
analyzer produced by the same manufacturer is equipped. The method 

25 according to the invention therefore has the advantage that each analyzer has 
to read, with its own reader, only one identification code which has 
advantageously been applied to the container by the manufacturer of the 
container, who may also be the manufacturer who has produced the analyzer. 
Thus there is an optima! level of compatibility between the container (and its 

30 code) and the analyzer (and its reader), with consequent elimination of 
reading errors. 

The patient will be provided with a single medium bearing his own 
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patient code, instead of a set of self-adhesive labels. The printing of the 
medium bearing the code is fast and economical. There is no waste of 
material, and it is not necessary to use expensive self-adhesive material. 

The operator responsible for specimen taking does not have to carry 

5 out any complex operation of detaching and applying adhesive labels, but can 
simply read the patient code and the identification codes of the container or 
containers, thus causing the data processing system to acquire these codes 
which are combined with each other. Therefore, the human errors due to 
incorrect combination of adhesive labels with containers are eliminated. The 

1 0 acquisition of the codes is extremely rapid and requires a minimum of manual 
activity, and can easily be carried out even when protective rubber gioves are 
worn. 

In greater detail, the method according to the present invention can be 
implemented with the following steps: 
15 • generating a patient code for at least one patient on whom at least one 
analysis is to be carried out and storing said patient code in a data 
processing system. This operation is carried out at the moment of 
admission of the patient, by means of the central computer; 

• placing a biological specimen from said patient in said at least one 
20 container. This operation is carried out, for example, in the specimen-taking 

room in the case of a blood specimen. In this step, the operator causes the 
data processing system to read the patient code and the identification 
codes of the containers used; 

• carrying out at least one analysis of said specimen in at least one analyzer. 
25 In this step, the analyzer automatically reads (by means of its own reader) 

the identification code of the container and enters it into the data 
processing system to which it is connected, while associating it with the 
results of the analysis; 

• using the data processing system to associate the results of the analysis or 
30 analyses with the patient code, and then with the patient identified by said 

patient code, by means of the combination of the patient code with the 
identification code. 
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The method has the further advantage that the data processing system 
holds data in which the result of each analysis is combined with an 
identification code which identifies in a unique way the container of the 
analyzed specimen. This facilitates any quality control, for example where the 
5 result of the analyses is disputed. The problems related to anti-doping 
analysis may be considered in this connection. 

Theoretically, the patient code and the identification code can be codes 
of various types, for example alphanumeric codes which the operator 
responsible for specimen taking and any operator responsible for running the 

10 analyzer enter into the data processing system by means of a keyboard. 
However, in accordance with what has already been implemented, these 
codes are advantageously automatically readable codes, so that the 
intervention of the operators is minimized. For example, they may be bar 
codes or other optical reading codes. In this case, the operator responsible for 

15 specimen taking, or an assistant, can cause the patient codes and the 
identification codes to be read to a unit of the data processing system by 
means of an optical reader wand or other reader. Alternatively, the codes can 
be magnetic codes. This can be the case with the patient code in particular, 
since the patient could be provided with a magnetic card bearing his personal 

20 data and his patient code, supplied by the analytical laboratory to the patient 
on his first admission. The card can then be used for subsequent services 
provided by the same laboratory. Optical reading codes (particularly bar 
codes) may be preferable for the identification of the containers, since 
analyzers are now already equipped with optical readers. The use of patient 

25 codes and identification codes of the same kind, readable with the same 
instruments, simplifies the operations of acquiring and combining these codes 
in the data processing system. 

The method according to the present invention can easily be 
implemented in an existing management system of the type described above. 

30 Indeed, in a possible embodiment, it is provided that: /(a) the patient code is 
generated by a central computer of the data processing system by a similar 
method to that used up to the present, with the difference that the code can 
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be printed on a single plain paper medium and not on a set of self-adhesive 
labels; (b) the combination of the patient code with the identification code is 
carried out by means of a unit of the data processing system other than the 
central computer, and therefore this unit can be suitably programmed and 
5 interfaced without interfering with the programming of the central computer; 
and (c) the result of the analysis, sent to the central computer, is associated 
directly with the patient code, rather than with the identification code of the 
container. Thus the central computer continues to receive at its input the 
same data for whose management it is currently programmed (patient code; 
1 0 result of the analyses from the analyzer). The difference from the conventional 
method consists in the fact that the analyzer reads the identification code of 
the container, instead of the patient code, which has been produced and 
applied to the container in an optimal way with respect to the characteristics of 
the reader of the analyzer. The result of the analysis, combined with the 
15 identification code of the container of the analyzed specimen, is then 
processed further to recombine it with the patient code which is combined with 
the identification code. The latter data item (patient code + result of the 
analysis) is the one that will be sent to the central computer, in a way 
completely identical to that used in conventional systems. The recombination 
20 of the result of the analysis and the patient code can be carried out by means 
of the same unit which has carried out the combination of the patient code 
with the identification code, or by means of a different unit. 

In this embodiment, the method can be implemented in existing 
systems and can be executed even when analyses of the conventional type, 
25 in other words those using the conventional combination of container and 
patient code, are carried out in the same system. This is because the basic 
elements of the data processing system continue to operate in conventional 
ways, the operations relating to the method according to the present invention 
being "transparent" to the central computer. 
30 In an improved embodiment of the method according to the invention, 

however, the central computer can be programmed to receive from the 
individual analyzers the results of the analyses combined with the 
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identification codes of the containers. In this case, the same central computer 
will receive, from the unit supplied to the operator in the specimen taking 
room, the combination of the patient code and the identification codes of the 
containers assigned to the individual patient, and will be programmed in such 
5 a way that the patient code is re-associated with the results of the analyses by 
means of the aforesaid combination. In this embodiment, the method permits 
simpler processing of the data, but requires the reprogramming of the data 
processing system and makes it necessary to carry out all analyses by the 
new method, in other words to have all the containers identified by 

1 0 corresponding identification codes. 

On the other hand, in this improved embodiment the method can, be 
used to carry out in a simple way, using the same procedure, even those 
analyses in which the biological specimen contained in a mother test tube is 
distributed into a plurality of daughter test tubes, for clinical chemical analysis 

15 for example. This is because each daughter test tube will be provided in its 
turn with an identification code. The equipment which carries out the 
distribution will read the identification code of the mother test tube and the 
identification codes of the daughter test tubes and will enable the data 
processing system (in the central computer directly, for example) to create a 

20 combination of the former and the latter, in a way similar to the combination 
created between the patient code and the identification code of the mother 
test tube. The combination can also be carried out in a semi-automatic way by 
an operator using an optical reader wand or other suitable device to read the 
identification codes of the mother test tube and the daughter test tubes before 

25 entering them into the distribution device. The results of the analyses will then 
be combined with the identification codes of the daughter test tubes. Using a 
reverse process with a number of steps, it is always possible to combine the 
results of the analyses with the original patient code. The reverse process will 
have a number n of steps, with n = m + 1 where m is the number of mother- 

30 daughter relations. 

When the biological specimen is distributed in a rack or in a microplate, 
where the individual wells cannot be characterized by identification codes, 
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and where specimens from a plurality of patients are placed in wells in the 
same microplate or in the same rack, the rack or the microplate will have its 
own identification code and the individual wells will be identified by 
coordinates. The analyzer which automatically distributes the biological 

5 specimens among the different wells uses a job sheet to associate the 
identification code of the container from which it takes the specimen with the 
coordinates of the well or wells of the microplate or rack into which it 
distributes the fractions of the specimen. 

The data processing system according to the invention comprises, in 

10 combination, 

• a central electronic computer, for acquiring the data on patients on whose 
biological specimens the analyses are to be carried out, and for generating 
a patient code for each patient acquired; 

• means for acquiring an identification code associated with each container 
15 of a plurality of containers for laboratory analysis of biological specimens; 

• means for combining each of said acquired identification codes with a 
corresponding patient code; 

• at least one analyzer with means for reading identification codes 
associated with the containers which are placed in it, said analyzer carrying 

20 out at least one analysis on a biological specimen contained in the 
containers placed in it and supplying to said electronic computer the result 
of the analyses carried out, combined with data capable of associating said 
result with the patient to whom the biological specimen belongs. 

Further advantageous embodiments of the method and system 
25 according to the invention are indicated in the attached claims. 

For the application of the method according to the invention, a 
container for laboratory analysis of biological specimens is provided; this is 
characterized in that it is provided with an identification code which is unique 
or absolute, in other words different from those of the other containers used in 
30 the laboratory, and preferably of the automatically readable type, to enable 
the use of the method to be automated and simplified. The container, or the 
set of containers, each characterized by its own absolute identification code, 
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also constitute an object of the present invention. 

The container may also be provided with an expiry date, after which the 
container shall not be used. This date can be included in the identification 
code and/or written in a man-readable form. In the first case, the system in 
5 which it is used can be programmed such as to interrupt the analysis if an 
expired container has been used, this situation being automatically detected 
by reading the identification code. Additionally or alternatively, the container 
may be provided with means which render it unusable after the expiry date. 
For example, for those containers which must be transparent for optical 
10 reading, the material they are made of can be such that it becomes opaque 
after the expiry date. In addition or alternatively the identification code can be 
printed with an ink which becomes unreadable after the expiry date. 
Brief Description of the Drawings 

The invention will be more clearly understood from the description and 
15 the attached drawing, which shows a practical and non-restrictive embodiment 
of the invention. More particularly, the drawings show, 

in Fig. 1 , a diagram of a network consisting of a central computer and a 
set of peripheral units; 

in Fig. 2, an example of a container with an identification code; 
20 in Fig. 3, a flow chart representing the method according to the 

invention in a first embodiment; 

in Fig. 4, a diagram of a network similar to that of Fig. 1 , in a second 
embodiment; and 

in Fig. 5, a flow chart representing the method according to the 
25 invention in a second embodiment. 

Detailed Description of Embodiments of the Invention 

Fig. 1 shows schematically a network of units forming a data 
processing system in which the method according to the present invention can 
be implemented. The number 1 indicates a central electronic computer (host 
30 computer). The central computer 1 is programmed to acquire the patient data 
and to generate for each patient a patient code CP, which for example is 
printed in the form of a bar code on a paper medium. 
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The numbers 3 and 5 indicate two peripheral electronic computers for 
monitoring and operating corresponding analyzers 7 and 9. The patient whose 
data have been acquired by the central computer 1 and for whom a patient 
code CP has been output passes into an area for taking biological specimens, 
5 showing his patient code CP, and here an operator takes the specimen and 
places, for example, the blood (or other biological specimen) in one or more 
containers 13. Each container 13 is provided with an identification code CI, 
which is unique and absolute, in other words different for each container 13, 
for example a bar code printed on a self-adhesive label applied to the 

1 0 container 1 3 during the production of the container. 

An example of a container in the form of a test tube for ESR 
(erythrocyte sedimentation rate) analysis with its corresponding identification 
code CI is shown in detail in Fig. 2. 

Using an optical reader wand or other equivalent reading device, 

15 indicated schematically by 15, the operator who takes the specimen, or his 
assistant, reads the patient code CP and the identification codes CI of the 
containers 13 which have to be used for this patient. The number 17 indicates 
a generic control unit of the reader 15 which acquires the codes CP and CI. 
The unit 15 can be programmed to permit the acquisition of a patient code 

20 and an unlimited number (or a number limited to a maximum) of identification 
codes relating to the same number of other containers. Software can be used 
to ensure that it is not possible to read, for example, two patient codes 
consecutively, in order to prevent errors, and/or that it is not possible to 
acquire a patient code after the acquisition of a preceding patient code and 

25 one or more identification codes CI without the execution of a reset operation. 

Thus the unit 17 enables the codes CI and CP, combined with each 
other, to be entered into the data processing system: each patient code CP 
will be associated in the data processing system with one or more 
identification codes CI, relating to the containers in which the operator has 

30 placed the patient's biological specimens. 

The data read by the unit 17 are sent to the computers 3 and 5 by 
means of a data line or other suitable means, if necessary by physically 
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transferring a storage medium such as a diskette or other. The specimens in 
the containers 13 are transferred physically to the analyzers 7, 9 (as shown by 
the arrowed broken lines). 

The analyzers 7 and 9 comprise corresponding readers (not shown) 
5 which read the identification codes CI of the containers 1 3 placed in them and 
carry out the specified analyses. Since each type of analysis frequently 
requires a specific type of container, it is possible to make the identification 
code CI of the individual container contain additional data relating to the type 
of analysis for which it is intended. For example, specific containers in which a 

1 0 special reagent is kept can be provided for specific clinical chemical analyses, 
the type of reagent (and therefore the type of analysis) being indicated by one 
or more digits of the identification code. At the same time, to enable the 
operator to easily identify the type of container, containers for different 
analyses can be distinguished by different shapes, or caps of a particular 

1 5 color for each type of container. 

The analyzer receiving a container holding the biological liquid to be 
analyzed can check, by reading the identification code CI, that the type of 
analysis for which the container is intended corresponds to the analysis which 
the analyzer is to carry out, and can emit an error signal when this is not the 

20 case. 

To enable the different analyzers to determine which analyses are to 
be carried out for the individual patients, it is possible to use a job sheet by a 
method similar to that used in conventional systems. The central computer 1 
generates a job sheet where the patient code and the type of analysis to be 
25 carried out is shown for each registered patient. These data are then entered 
by an operator by means of a keyboard into the individual analyzers or into 
the computers controlling them. Any errors at this point do not cause particular 
problems, being limited to the possible performance of analyses which were 
not requested or the omission of analyses which were requested. However, 
30 there is no possibility of the occurrence of errors of incorrect combination of 
the patient data with the results of the analysis. 

The analyzers 7 and 9 carry out the requested analyses under the 
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control of the computers 3, 5, and send to the computers 3, 5 the results of 
the analyses combined with the identification codes CI read from the 
individual containers 13. These data are then sent to the unit 17 (or another 
unit which stores the combination of the code CP and the codes CI generated 
5 by the unit 17 by the reading of the codes). The unit 17 is connected to the 
central computer 1 and supplies it with the results of the analysis after it has 
recombined these with the patient codes on the basis of its knowledge of the 
correct combination of the identification codes CI (combined with the results of 
the analyses obtained from the computers 3, 5) and the patient codes CP. 
10 The central computer 1 can thus receive the results in the conventional 
standard format at its input, and does not require reprogramming to execute 
the described method. 

Fig. 3 summarizes the procedure described above, in the form of a flow 

chart. 

15 When the central electronic computer 1 can be programmed in a 

dedicated way, the system for implementing the method according to the 
present invention can be simplified as shown in the diagram in Fig. 4, where 
identical or equivalent parts are indicated by the same reference numbers. 
This diagram additionally shows an analyzer 8 controlled directly by the 

20 central computer 1. The unit 17 is connected directly to the central computer 
rather than to the peripheral computers 3 and 5. The codes CI combined with 
each individual code CP read by the reader 15 are thus communicated by the 
unit 17 to the central computer 1. This computer receives the results of the 
analyses, combined with the corresponding identification codes CI of the 

25 containers 13 either by the analyzers directly (in the case of the analyzer 8) or 
by the peripheral computers 3, 5 which control the analyzers (in the case of 
the analyzers 7 and 9). The central computer 1 is programmed so that it can 
recombine the results of the analyses with the corresponding patient codes 
CP and then print the results in clear text, by means of the combination 

30 communicated by the unit 17. 

When - for example as shown schematically in Fig. 4 - there is a 
connection between the central computer and the peripheral computers 
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associated with the individual analyzers, it is no longer necessary to supply 
the job sheet and enter into the individual analyzers the data relating to the 
types of analysis to be carried out on the individual patients. These data are 
supplied directly to the peripheral computers by the central computer 1 which 
5 has acquired the patient. 

The embodiment of the method described above is summarized in the 
block diagram in Fig. 5, where (in a similar way to that used in Fig. 3) the 
symbols Ch ... C! n indicate the n identification codes of the n containers 13 
combined with a given patient code P. 
-jo It is to be understood that the drawing shows only a possible 

embodiment of the invention, which can be varied in its forms and 
arrangements without departure from the scope of protection specified by the 
following claims. 
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CLAIMS 

1. A method for data management in an analytical laboratory, 
comprising the steps of: 

• providing a plurality of containers for the laboratory analysis of biological 
5 specimens, each container being associated with its own identification 

code; 

• associating a patient code with a patient to be subjected to analysis; 

• for each container used for said patient, generating in a data processing 
system a combination of said patient code and said identification code of 

10 the corresponding container; 

• carrying out, by means of at least one analyzer, at least one analysis on the 
container or containers used for said patient, the analyzer entering the 
results of said analysis, combined with the identification code of the 
container or containers, into the data processing system. 

15 2. The method according to Claim 1 , comprising the steps of: 

• generating a patient code for at least one patient on whom at least one 
analysis is to be carried out and storing said patient code in a data 
processing system; 

• placing a biological specimen from said patient in said at least one 
20 container; 

• carrying out at least one analysis of said specimen in at least one analyzer, 
the analyzer reading the identification code of said container and entering 
into said data processing system the results of the analysis combined with 
the identification code of said container; 

25 • using said data processing system to associate the results of the analysis 
or analyses with the patient code, and then with the patient identified by 
said patient code, by means of the combination of the patient code with the 
identification code. 

3. The method according to Claim 1 or 2, in which said 
30 identification code is placed on the corresponding container in a machine- 
readable format. 

4. The method according to Claim 1, 2 or 3, in which said 
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identification code is placed on the corresponding container at the time of the 
production or packaging of the container. 

5. The method according to Claim 1 , 2, 3 or 4, in which said patient 
code is placed on a medium in a machine-readable format. 
5 6. The method according to Claims 3 and 5 at least, in which the 

combination of the patient code with the identification code is generated by 
the sequential reading by an automatic reading instrument of the patient code 
and the identification code, or vice versa. 

7. The method according to one or more of Claims 1 to 6, in which 
10 said patient code and said identification code are reproduced as bar codes 

and are optically read to produce said combination. 

8. The method according to one or more of Claims 1 to 7, in which 
said patient code is generated by a central computer of said data processing 
system; the combination of the patient code with the identification code is 

15 carried out by means of a unit of said data processing system other than said 
central computer; and the result of the analysis, associated with the patient 
code, is sent to said central computer. 

9. The method according to one or more of Claims 1 to 7, in which 
said patient code is generated by a central computer of said data processing 

20 system; the combination of the patient code with the identification code is 
carried out by means of a unit of said data processing system other than said 
central computer; and the result of the analysis, associated with the 
identification code of the containers, is sent to said central computer, the 
central computer being programmed to associate with the result of the 

25 analysis the data relating to the patient to whom said result relates. 

1 0. A data processing system for data management in an analytical 
laboratory, comprising, in combination, 

• a central electronic computer, for acquiring the data on patients on whose 
biological specimens the analyses are to be carried out, and for generating 

30 a patient code for each patient acquired; 

• means for acquiring an identification code associated with each container 
of a plurality of containers for laboratory analysis of biological specimens; 
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• means for combining each of said acquired identification codes with a 
corresponding patient code; 

• at least one analyzer with means for reading identification codes 
associated with the containers which are placed in it, said analyzer carrying 

5 out at least one analysis on a biological specimen contained in the 
containers placed in it and supplying to said electronic computer the result 
of the analyses carried out, combined with data capable of associating said 
result with the patient to whom the biological specimen belongs. 

11. The system according to Claim 10, comprising means for 
10 receiving from said at least one analyzer the result of said at least one 

analysis combined with the identification code of the container in which the 
analyzed biological specimen is placed, said means being programmed to 
associate said result with the patient code relating to the identification code 
combined with the result of the analysis, to send the result of the analysis 
1 5 combined with the patient code to said central electronic computer. 

12. The system according to Claim 10, in which the result of the 
analysis, combined with the identification code of the corresponding container, 
is sent to said central computer, the central computer being programmed to 
associate, by means of the combination of the patient code with the 

20 identification code, each identification code - and consequently the result of 
the analysis - with the patient code of the patient whose biological specimen is 
contained in the container identified by said identification code. 

13. A container for laboratory analysis of biological specimens, 
characterized in that it is provided with a unique machine-readable 

25 identification code. 

14. The container according to Claim 13, characterized in that said 
identification code is applied to said container during the production of the 
container. 

15. The container according to Claim 13 or 14, characterized in that 
30 said identification code is a bar code. 

16. The container according to Claim 13, 14 or 15, characterized in 
that it includes means for determining an expiry date. 
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17. A set of containers for laboratory analysis of biological 
specimens, characterized in that each of said containers has a unique 
identification code which is different from the identification codes of the other 
containers of said set and is machine-readable. 
5 18. The set of containers according to Claim 17, characterized in 

that said identification code is applied to said containers during the production 
of the containers. 

19. The set of containers according to Claim 17 or 18, characterized 
in that said identification code is a bar code. 
10 20. The set of containers according to Claim 17, 18 or 19, 

characterized in that each container is provided with means for determining an 
expiry date. 
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= (54) Title: METHOD AND MEANS FOR DATA MANAGEMENT IN A LABORATORY 
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0 (57) Abstract: A data processing system for data management in an analytical laboratory is described, and comprises in combina- 
tron, a central electronic computer ( 1 ) for acquiring the patient data, and for generating a patient code (CP) for each patient acquired- 
^ means (15) for acquiring an identification code (CI) associated with each container (13) for laboratory analysis; means (17) for com- 
^ bimng each of said acquired identification codes with a corresponding patient code; at least one analyzer (7; 9) which carries out at 
("^ least one analysis on a biological specimen contained in the containers placed in it. 
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DECLARA1 ION AND POWER OF ATTY. DOCKET NO: 
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As a below named inventor, I hereby declare that: 

My residence/post office address and citizenship are as stated below next to my name; 
I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed 
and for which a patent is sought on the invention entitled: 

METHOD AND MEANS FOR DATA MANAGEMENT IN A LABORATORY 



the specification of which is attached hereto unless the following box is checked: 

( ) was filed in the U.S. on 

as U.S. Application Serial No. ; or 

(X)PCT International Application Number PCT7IT00/000359 and 

was amended on (if applicable). 

I hereby state that I have reviewed and understood the contents of the above-identified 
specification, including the claims, as amended by any amendment(s) referred to above. I 
acknowledge the duty to disclose all information which is material to patentability as defined in 
37 CFR 1.56. 

Foreign Application(s) and/or Claim of Foreign Priority 

I hereby claim foreign priority benefits under Title 35, United States Code Section 119 of any 
foreign application(s) for patent or inventor(s) certificate listed below and have also identified 
below any foreign application for patent or inventor(s) certificate having a filing date before that 
of the application on which priority is claimed: 
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U.S. Priority Claim 

I hereby claim the benefit under Title 35, United States Code, Section 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code Section 112, 1 acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulations, Section 1.56(a) which 
occurred between the filing date of the prior application and the national or PCT international 
filing date of this application: 
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POWER OF ATTORNEY: 

As a named inventor, I hereby appoint the following attorneys) and/or agent(s) listed below to 
prosecute this application and transact all business in the Patent and Trademark Office connected 
therewith; we further hereby authorize the following attorney(s) and/or agent(s) to insert the 
correct serial number and filing date into this declaration, if none is indicated on that date of our 
execution of this Declaration. 

John J. McGlew, Reg. 17,722; and/or John James McGlew, Reg. 31,903; and/or Hilda S. 
McGlew, Reg. 30,295; and/or Theobald Dengler, Reg. 34,575; and/or Keith D. Moore, Reg. 
44,951. 



Send Correspondence to: Direct Telephone Calls To: \ - 

McGLEW AND TUTTLE, P.C. John James McGlew % 

SCARBOROUGH STATION (914)941-5600 
SCARBOROUGH, NEW YORK>10510=0827i 

Customer Ko.: 23872 ^ " & V % ' m - ^ ' a * 4 - 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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